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a b s t r a c t 

Subchondral insufficiency fractures of the knee are commonly misdiagnosed fractures 

that are both very painful and difficult to treat. A conservative treatment modality to 

control symptoms during rehabilitation has not previously been described. This case re- 

port presents the alternate use of cooled radiofrequency ablation technique of the genic- 

ular nerves for pain relief and bisphosphonate infusion to address the underlying poor 

bone mineralization/density with imaging follow-up before and after instituted treatments. 

A middle-aged female patient presenting with atraumatic pain in the medial aspect of 

the left knee diagnosed on an original magnetic resonance imaging as an insufficiency 

fracture and debilitating pain. Multiple-surgeon opinions of total knee arthroplasty were 

not a consideration the patient wanted or could consider given her lifestyle. Cooled ra- 

diofrequency ablation of the genicular nerve branches was performed with significant- 

complete pain relief achieved that lasted at least 6 months. Bisphosphonate infusions 

were instituted to address the underlying osteoporosis detected by a dual energy X-ray 
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absorptiometry (DEXA) scan. Clinical performance after the radiofrequency ablations was 

followed with clinically validated surveys (The Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC)/Knee Injury and Osteoarthritis Outcome Score (KOOS)) at 2 

weeks, 1, 3, and 6 months. Patient was also asked to follow a restricted-modified weight- 

bearing plan for 3 months followed by physical therapy. Eight weeks apart of bisphosphonate 

infusions were delivered after proper administration of vitamin D. There was resolution of 

the insufficiency fracture at the medial femoral condyle between the magnetic resonance 

imaging exams within 4.5 months apart treated with restricted weight-bearing regimen. 

Pain resolution, significant improved function, and range of motion were the end results 

of our instituted treatment plan. This case reports presents an alternate pathway for the 

treatment of this condition especially when there is lack of consensus among physicians in 

how to best address this condition. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Subchondral insufficiency fractures of the knee (SIFK) are
painful, nontraumatic fractures that occur predominantly in
the medial femoral condyle of postmenopausal osteoporotic
women in their fifth and sixth decades of life. SIFK typically
presents with acute knee pain localized to the area of the
subchondral fracture [ 1 ,2 ]. These fractures can be recog-
nized radiologically by the presence of a linear subchondral
T1-T2 hypointense defect usually located underneath the
articular cartilage on magnetic resonance imaging (MRI)
with surrounding marrow and soft tissue edema [3] . Other
articular pathology such as posterior root medial menis-
cus tears and resultant meniscal extrusion may be seen
on imaging [4] . A previously used term of spontaneous
osteonecrosis of the knee is now considered a misnomer
given that histologically, osteonecrosis is absent in this set-
ting. Disease progression has been attributed to lesion size
and continued weight bearing following the initial fracture
[ 2 , 5 ]. For this reason, immobilization and restricted weight
bearing with physical therapy have been proposed as a way
to manage the low-grade lesions that will most likely resolve
[6] . Other conservative measures such as teriparatide sup-
plementation and bisphosphonates have been employed in
treatment of SIFK, though the true benefit of these modalities
has been a source of debate [7-11] . For patients who are
unable to tolerate physical therapy and desire definitive
treatment, arthroplasty has been shown to be an effective
treatment option [12–14] . However, a conservative treatment
regimen that provides adequate pain relief to allow for long-
term rehabilitation and recovery has not previously been
described. 

Given the reported success of nerve ablations in treat-
ment of chronic pain we suggest that radiofrequency abla-
tion of the genicular nerve may be a viable minimally in-
vasive treatment option for management of patients with
symptomatic SIFK [15] . Here we report a positive outcome in
the case of SIFK in a woman who was managed conserva-
tively with radiofrequency ablations of the genicular nerves
and a bisphosphonate regimen, leading to ultimate resolu-
tion of her symptoms and complete healing of her necrotic

lesion. 

 

Case report 

A 66-year-old female presented for evaluation of left knee
pain developed without any trauma. The discomfort was lo-
cated in the medial and anterior aspects of the left knee and
driving or standing up from the seated position worsened
her pain. She sought orthopedic care and was treated with
an anesthetic-corticosteroid injection. Although the injection
provided symptomatic pain relief, she also developed palpita-
tions, malaise, and insomnia and was therefore deemed un-
fit for further corticosteroid injections by her cardiologist. She
continued to complain of severe left knee pain as well as de-
creasing walking tolerance. A DEXA scan demonstrated os-
teoporosis (T < -2.5) and an MRI of the left knee showed a
degenerative tear involving the posterior horn, root attach-
ment, and body of the medial meniscus with patellofemoral
articular cartilage degeneration and medial femoral condyle
marrow edema ( Fig. 1 B- 1 D). A total knee replacement was
offered; however, the patient was interested in conservative
treatment, so she was referred to interventional radiology for
consideration of a genicular nerve block. 

She was seen in our clinic and reported total modification
of her lifestyle to avoid aggravating her knee pain. Her left
knee remained her primary concern. She reported pain at rest
that was 5/10 in severity and worsened to 9/10 with activity.
She maintained full range of motion. On further review of her
prior MRI, a small subchondral insufficiency fracture along the
medial aspect of the left medial femoral condyle measuring
7 × 8 mm was accompanied by adjacent subchondral mar-
row edema and a complex meniscal tear ( Fig. 1 A). She was
deemed to be an appropriate candidate for a left knee genic-
ular nerve block procedure and pending relief with the nerve
block of at least 50%, subsequent genicular nerve ablation uti-
lizing cooled radiofrequency ablation technique. The patient
agreed and underwent the nerve block 10 days later. She re-
ported immediate improvement, stating her pain improved to
2 to 3/10 in severity for a few weeks afterward. 

Diagnostic genicular nerve block procedure 

The patient was first placed supine on the fluoroscopy table
with feet and ankles secured to the fluoroscopy table with

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Preablation MRI of the left knee: coronal T1-w (A) images demonstrating the T1 hypointense subchondral 
insufficiency fracture line within the medial aspect of the medial femoral condyle measuring 7mm (red arrow). (B and C) 
Coronal proton density fat saturation (PD FS) and Sagittal PD FS images at the same level demonstrating the reciprocal bone 
marrow edema in the medial femoral condyle and medial tibial plateau (asterisk), as well as a tear of the medial meniscal 
body (orange arrow). Sagittal PD FS image at the level of the posterior horn/root junction of the medial meniscus 
demonstrating blunting of the medial meniscus compatible with free edge radial tear (blue arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sturdy tape to assure leg immobility during the procedure.
Skin wheal was first made utilizing 1 to 2 mL of 1% lidocaine
for superficial local anesthesia in order to avoid involvement
of the genicular nerves. Needle placement was confirmed in
both anterior to posterior (A-P) and lateral planes with extra
care to ensure that the condyles of the femur were superim-
posed over one another on the lateral imaging to ensure nee-
dle placement accuracy ( Fig. 4 ). At each needle site, 1.0 mL of
2% lidocaine was injected without complications. 

Cooled radiofrequency ablations of the genicular nerves
were therefore performed 2 weeks later without any compli-
cations. Patient experienced pain relief within two weeks af-
ter the ablations that lasted for at least 6 months. After the
ablations, she was started on weekly high-dose vitamin D
(20,000 IU) for 4 months in preparation for bisphosphate ther-
apy. This was followed by 2 infusions of ibandronate 8 weeks
apart. She was restricted to touch down weight bearing for
3 months following the procedure, after which she was ad-
vanced by physical therapy. There was marked, progressive
improvement in the patient’s pain and functional status dur-
ing her rehabilitation and treatment ( Fig. 2 ). At her 8-week
follow-up, she denied pain entirely while at rest and reported
slight discomfort (1-2/10) with limited activity. MRI of the left
knee performed at 4.5 months post-op demonstrated decreas-
ing joint effusion and resolution of the subchondral marrow
edema with slight progression of the medial meniscus tear
( Fig. 3 ). 

Genicular nerve radiofrequency ablation procedure 

Similar steps were followed as during the diagnostic block
procedures. Conscious sedation (midazolam 1-2 mg IV and/or
fentanyl 25-100 mcg IV) and supplemental nasal cannula oxy-
gen were given. Skin and soft tissues were anesthetized with
1 to 2 mL of 1% lidocaine at each of the three anatomic sites
for RFA. Seventy-five millimeters 17-gauge introducer needle
was placed in the 3 locations abovementioned. Once the in-
troducer needle was placed, the 18 g internally cooled, 4 mm
active tip-RFA electrode (Coolief, Halyard Health, Alpharetta,
GA, USA) was placed into the introducer needle, and position-
ing was verified with A-P and lateral fluoroscopic views. Test-
ing at 2 Hertz at 1 mA was performed to test for motor nerve
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Fig. 2 – Functional outcome scores after radiofrequency ablation compared to baseline. 

Fig. 3 – Postablation MRI of the left knee: coronal T1-w and PD FS images (A) of the left knee post ablation demonstrating 
resolution of the previous subchondral insufficiency fracture within the medial femoral condyle. Coronal and Sagittal PD FS 

(B and C) at the same level also showing complete resolution of the previously seen bone marrow edema, as well as 
progression of the medial meniscal tear (orange arrow). Sagittal PD FS image at the level of the medial meniscus posterior 
horn/root junction also showing further blunting of the posterior horn when compared to Fig. 1 (blue arrow). 

 

 

 

 

 

 

activity. Then 1 mL of 2% lidocaine was injected through the
introducer needles. Each target was sequentially treated for 2
minutes and 30 seconds at a set temperature of 60 °C, which a
tissue temperature of 77 °C to 80 °C surrounding the electrode
[15] . Electrode position is shown in Fig. 4 . 
Discussion 

Given the relative infrequency with which subchondral in-
sufficiency fractures of the knee are diagnosed, a consensus
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Fig. 4 – Frontal and lateral views of a knee demonstrating proper needle placement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

regarding classification and management does not currently
exist. Outcomes vary widely even among patients who are
managed with similar protocols, suggesting that treatment
algorithms may benefit from further classification of these
fractures based on prognosis. We previously proposed a SIFK
grading system based on lesion size and associated pathology
as viewed on MRI [6] . The size of SIFK lesions appears to
be a valid indicator of outcome, with large size [mean sum
of dimensions ≥26 mm; A-P mean values of 16.78 ± 7.88
and TR (transverse) dimensions of 13.14 ±3.13] portending
irreversibility with conservative management (sensitivity of
91%). Arthroplasty and joint-preserving procedures may be
better reserved for these fractures. 

Conservative management of patients with smaller lesions
or those who opt against surgery is more challenging. Barriers
to recovery include the severe pain typically associated with
these fractures as well as a slow rate of healing, often requir-
ing extensive periods of nonweight bearing or invasive pro-
cedures. Bisphosphonates have been proposed as an adjunct
therapy to aid in healing and prevent subchondral collapse
[8 ,9] . Pain-management strategies to date have included oral
and topical analgesics, immobilization, and physical therapy.
However, these modalities in many cases are insufficient to
control symptoms for the long duration of rehabilitation. Ra-
diofrequency ablation of the genicular nerve has previously
been shown to be effective in other chronic pain disorders of
the knee, though to our knowledge it has never used in symp-
tomatic management of SIFK. In our case, this was offered to a
patient with a debilitating low-grade SIFK who was undesiring
of surgery. 
Conclusion 

Our patient, a middle-aged, osteoporotic woman with a sub-
chondral insufficiency fracture of the medial femoral condyle
and medial meniscus tears with extrusion, is the classic pre-
sentation of SIFK. Her fracture dimensions totaled 15 mm and
therefore she was deemed a good candidate for nonoperative
management. Cooled radiofrequency ablation of the genicu-
lar nerve provided sufficient pain relief to allow our patient to
tolerate physical therapy after a prolonged nonweight-bearing
protocol. Supplementation with vitamin D and ibandronate
were used to improve bone density during rehabilitation. She
had eventual resolution of her fracture within 4.5 months and
had subsequent return to baseline activity without limita-
tion. We therefore submit this report to raise the possibility
of cooled radiofrequency ablation as a conservative therapy to
provide symptomatic relief for low-grade SIFK lesions. Larger
studies with additional subjects would be an important next
step in elucidating the role of nerve blocks in management of
these fractures. 

Consent was also from the patient prior to considering the
case for publication. 

Declarations 

• Ethics approval and consent to participate was obtained
from our institution IRB committee prior to submission of
this case. 
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• Consent for publication was obtained from the coauthors
prior to submission of this case. 

• Availability of data and materials: The dataset used and
analyzed during the current study is available from the cor-
responding author on reasonable request. 
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